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Equilibrium Diagram

The Be-C system has been reviewed repeatedly, e.g., by [1899Lebl, [52Cool,
(58Pas], [(60Beal, [63Fral, [63Schl, [64Evel, [72A1d], [73Fer], and (73Gol],

as well as by [Hansenl, [Elliottl, and [Shunkl, However, the available
information on the phase dilagram has not advanced significantly from

that presented in [(Hansenl.

BexC is the only stable compound; there has been speculation that BeC.:
exists as a metastable phase.

Be Terminal Phases. The melting point of $Be and the BBe —-> aBe
allotropic transformation temperature are 1289+4 and 127048 <C,
respectively [86BAP]. The solubility of C in aBe appeared to be negligible
according to the microstructural studies by [32S1lol and [S0Kaul. A
similar study by [57Grel bracketed the solubility of C to be less than
0.23 at%. The actual solubility seems to be even lower. This is
suggested by the self-diffusion of Be, which may be explained only 1if the
C content is extremely small (705 ppm) [70Chal.

C Terminal Solid Solution. HNo information is available.

Be-C Phase. This phase was first prepared by the direct reaction of

a powder mixture of Be and C (1899Leb, 160es]l at T > 1300 =C, or
alternatively by the reaction 2BeO + 3C = Be.C + 2CO [1895Leb, 15Fic,
51Gall at T > 1700 =C. However, in more recent studies BezC has been
found tao decompose into 2Be(g) + C(s) at T > 2150 =C before reaching

the melting point at ~2400 =C [53Mal, 54Mal, 55Quil. The equilibrium
pressure for this reaction was measured to be logPlatm) = 7.026 * 0.347
= (19720 * B377)/T (°C) [S9Pcll between 1157 and 1396 °C. This compound
is also unstable in the presence of moisture at room temperature,
forming Be(OH). [52Coo0). Traces of Be:C were also found on the electron-
bombarded surface of Be in the presence of a hydrocarbon polymer [65Moll.

BeC=. The reaction of acetylene gas over Be powder at 450 =C appeared
to form a compound with the probable formula BeC: [24Durl. The Be
acetilide 1s expected to transform into the stable Be.C phase at higher
temperatures, but this could not be confirmed [43Ruel.

Crystal Structures

A summary of crystal structure data of the Be-C system is given in
Table 1. The structure of Be:C was identified as the CaF.—type by
[31Sta, 34Stal). The lattice parameter was also measured by the same

authors to be 0.434+1 nm, which was confirmed by [48Teil, [54Mall,
(56Stal, and [66Mat]l. The most accurate value was obtained by [56Stal



and is given in Table 1,

Thermodynamics

The heat capacity of Be.C is given by [60Neel as 42.7 + 21.4x10~3T (°C)
J/mole K. The thermodynamic parameters (enthalpy and entropy of fusion,
Gibbs energy) of Be=C were measured and discussed by various
investigators, viz [(55Kril, [B5Quil, [G9Poll, [(60NBS], [638Schl, [64Mot],

[68Bla, 70Blal, and [80Katl. Inconsistencies between the values given

by earlier investigators and the observed stability of Be.C were pointed
out by [64Mot). The assessed values by [72Ald] on the basis of the
dissociation pressure of Be.C [G59Pol] and calorimetric data [70Blal are
AHzse® = -117 * 0.8 kJ/mol and Sas=® = 163 + 4.6 J/mol K.
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Table 1 Be-C Crystal Structure and Lattice Parameter Data
Struktur~ Lattice

Composition, Pearson bericht Space Proto- parameters, nm
Phase at.% C symbol designation group type a c Reference
(BBe)...... 0 clz2 A2 Im3m v 0.25515 Cas [King2]
(aBe)...... 0 hpP2 A3 P6 ../ mmc Mg 0.22857 0.35839 [Kingll
Be.C...... 33.3 cF12 C1 Fm3m CaF=z 0.4342015 ... [56S5tal
BeC..(?).,.. 66.7 ? ? 7 7. ? ? [ 24Durl
W ....... 100 hP4 A9 P6../mmc graphite 0.24612 0.67090 [Kingll]




